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Disease:  Any impairment of vital body    
              functions, systems, or organs. 

 

• Biotic  
– Causal agent a living organism 

• Pathogen,such as viruses or bacteria 

• Parasites 

 

• Abiotic  
– Causal agent an environmental stressor  

• Changes in salinity, temperature, light, etc. 

• Exposure to toxic chemicals  

 



1985  

Reports of coral disease across the world 



Increases in distribution and abundance of coral disease  

2010 



Black band 

 

Florida Keys 

 

1996-2000 

 

# stations w/ disease:  26 -> 131 

# coral species w/ disease:  11 -> 36 

Overall coral cover: decreased by 37% 

 

Porter et al. (2002) 

 

Aspergillosis 

White pox 

Yellow band 

Dark spots 



Florida Keys  

A. palmata 

 

Losses of 87% or more 

Patterson et al. 2002  

Endangered species list 



 
Bahamas: Rainbow Reef  

1991  



 
Bahamas:  Rainbow Reef  
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Black band 

 

Caribbean 

 

Coral disease hotspot 

 

 

Indo-Pacific 
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Aspergillosis 

White pox 

Yellow band 
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Black band 

 

Australia 

GBR 

 

1998-2003 

 

# reefs w/ white syndrome:  4 -> 33 

avg. # cases of white syndrome/reef:  1.7 -> 47.7  

 

 

Willis et al. (2004) 

 

Lobophyllia white syndrome 
Acropora white syndrome 

Acropora growth anomalies 



Disease outbreaks across the Indo-Pacific  



CORAL DISEASE 
 
 
 

Increasing worldwide  
 

 Caused extensive damage to reefs in W. Atlantic  
 

Emerging as a problem in Indo-Pacific 
 



Assessing threats from coral disease 
 
 
 

• Differential susceptibility among coral genera 

• Virulence of different diseases 

• Disease etiologies 

• Predicted changes in disease threats with increasing  

anthropogenic stressors and global climate change 
 



Differential disease susceptibility among coral genera  



Acropora, Montipora, Porites, Pocillopora,  
Astreopora, Turbinaria, Pavona 

Differential disease susceptibility among coral genera  



 

• Tissue loss 
 
 
 

 
 
• Discoloration 

 
 
 
 

• Growth anomaly  
 

 
Work & Aeby 2006 



 

• Tissue loss 
 
 
 

 
 
• Discoloration 

 
 
 
 

• Growth anomaly  
 

 

Direct colony mortality 

Reduce coral growth 
Decrease reproduction 





3-22-10 

4-1-10 

Acute Montipora White Syndrome 



April 2010  April 2011  



Chronic MWS 

April 2006  

April 2007 

Rate of tissue lost: 

~5% of colony/month  

 

 

 

Tissue loss>90%: 

~30% of colonies: 

 



Tissue loss 
Medium virulence 

Blackband disease Acropora ciliate disease 



Low virulence 

Growth anomalies Trematodiasis 

Endolithic hypermycosis 





What can cause disease?  

•virus 
 

•bacteria 
 

•fungus 
 

•parasites 
 

•protozoans 
 

•chromosomal abnormalities 
  
•abiotic 

 
 



What can cause disease in coral?  

•virus? 
 

•bacteria 
 

•fungus 
 

•parasites 
 

•protozoans  
 

•algae 
 

•abiotic?  
 
 
 



White syndrome 
Palau, Marshall Is, GBR 

  
Vibrio coralliilyticus 

 



Drivers of coral disease?  



Sept 2005 

•>90% coral bleached 

•White plague outbreak 

followed in November 

2005 

•26-48% loss of coral 

cover 



Host abundance 
Thermal stress  



Host abundance 
Humans 



Nutrient stress  



Land-based sources of 
pollution 



Drivers of coral disease 

Host abundance 
 
Global climate change 
• increased sea surface temperature 
• increased temperature anomalies 
• increased frequency of bleaching events 
 

Human stressors 
• Land-based pollution 
• Sedimentation     
• Overfishing       
• Human usage   
 



Differential susceptibility among coral genera 
•Acropora, Montipora, Porites, Pocillopora, Turbinarea, Astreopora, 

Pavona 
 

Virulence of different diseases 
•Acute tissue loss – chronic tissue loss – reduced growth or 

reproduction 
 

Disease etiologies 
•Bacteria, fungus, parasites, protozoa 
 

Predicted changes in disease threats with increasing  

anthropogenic stressors and global climate change 
•Increased frequency of disease outbreaks 

•Increased virulence  
 

Assessing threats from coral disease  




